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Report a data error here 
Abstract of JP2003058077 

PROBLEM TO BE SOLVED: To present a substrate for easily fabricating a fine element such as a 
semiconductor element, an integrated circuit, and a device for an image display at a low cost without 
patterning by photolithography for the fabrication of the fine element, a fabrication method for the 
substrate, and a thin-film forming method using the substrate. SOLUTION: An original plate having a 
surface to be hydrophilic by at least irradiation with active light or heat application is made hydrophilic 
by being irradiated with the active light or applied with heat in pattern or reverse pattern to provide a 
plurality of fine affinity areas which are regularly arrayed in a non-affinity area having no affinity to 
specific fluid, which is made acceptable to certain area covering the plurality of regularly arrayed fine 
affinity area, thus providing the substrate for microfabrication and the thin-film forming method using 
the substrate. 



Data supplied from the esp@cenet database - Worldwide 



Patent number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
- international: 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2003058077&F=0 



2006/04/12 



(19)B*H$#ff/T (J P) (12)^A^i^pf (A) (U)ttftBJa&H»* 

#112003-58077 

(P 2003-58077 A) 
(43)iiH§B ¥^15^2 J? 280.(2003. 2. 28) 



(SDInt.Cl. 7 




F I 




G09F 9/30 


310 


G09F 9/30 310 


2H048 


B01J 35/02 




B01J 35/02 


J 2H086 


B41M 5/00 




B41M 5/00 


A 2H090 


G02B 5/20 


101 


G02B 5/20 101 


2H092 


G02F 1/1333 


500 


G02F 1/1333 500 


2H097 






*«# «#3R<&*9 OL 


(£19K) SttHlCflK 






(71)LBHA 000005201 










(22) it! SIB 


¥&13^8£ 8 B (2001.8.8) 


#*jN»isjsffitf*ffl2io*» 






<72)%bj^ *uj mm 










Bawj;iiK4ooo#ss 














(74)ftSA 100105647 








&m± /his 













(54) istmazm 5^D77^yir->3>fflai, ^-©sa^ftfe«fc^«»^fie^ 



(57) 
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( 2 ) 

1 

m£©^IMfcfc#LTafa1£©3&£S/^— > 

[8**3*2] jftj£©8lE»#K:*#LTafDtt©»<5a/.h 
*H«©*«cS*-r*«aui tB«/h8[«l:Slf*#«»tt 
««©zKfc»TSSttA©S£]&*/i>fc:< tt> 2 OflET** 

c i *<&m tr &w*3i i ice*© s * d 7 r 

[«*JH3] ms©^»#fc:»LTafn14©;&£iS& 
SttatT SI*** 1 Xtt 2 lcf5®© 5 2? D y 7 7*J ir 

tt»©^lofi:J:-aT»*ttfl:"r<5*ma*. T i O,, R 
TiO, (Rti7^*U±a*»R?) > AB,.,C,D 

...E.Oif (AfcTkmmttizi-tTJvtiv&mfc?, b 
hu< 4 A^Tc^tcjs-rs^JSJS?, x«o~2©&;e 

©&ffi£*-f) , SnO„ Bi t O„ S iO,, GeO 

A l.O,. ZnO, *3<fctfFeO, (yttl. 0~ 
1. 5) a^gfcms&JSg&fb^©^&< tfclc>lc.fc 

■pT«B£$nTv^c:t^!tfaii-r?>f«*3Si~3©u 30 

-Ttlfr 1 « fcE«© 5 ? D 7 7 Zf U 4r- > 3 >ffl S«. 
[ffi*JS5] Bf3S©SiE»#fc»l/T«fdtt©**«/h 

nTt».*i:t*wat-rsfii*3«.i'-4©v»m*»i3« 

Ic tem© 5 f? a y 7 7 'J ir— -> 3 >ffl »«. 
[«*316] fStt^£©figltX«^©EPllD(rJ:oTa* 

>«©Stt7 , £mt*X«^EPi)DSrff -pTaTkttttf 5 £ t 

>c»*UT«iijttK:i2yijufc.a»©a/haiPtt««* 
ttfciflttKEw Lfcaa©a*«fttt«*©-ji[ 

©ffi«fc*fca*oT. fiUI5ggib#^a^LTgS^Jtgt 
Lfc 5 £ D 7 7 ^ U > 3 >JBS«©«ifc&8cT* o 
T. ®«1±3t©BSl*XttS»©BiDD*^ Jti!g<i:KM1£i© 

*j»©BJina^3ti»scffttt©«t**©8aw©c»-fna»fc 

J: o Tff bn5 c: £ £<&mtT 2> 5 2? a y 7 7 'J tr- -> 

3 >fflS«©Sijg7Ji£. 50 
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2 

[ft*^7] Bfjfsm^©5Si!)** ? a*ttT?aboT, e 

1±7t©BSI*Xtt^©EPliO*^$nfcffi«d<Rlf^©S5»# 
t»LT3S5fatt©*-5a/h««€r^f SiiS:4#ai 
"T -5ffi*JS 6 »c8E*©5 7 a y 7 7 V dr--> 3 >MSfi 
©Sit^fe. 

[f**JS8] tilSEBf3£©^fSfo&*i$*tt^*oT\ » 
^©KMXttS^WEPiD^Stlfc^* 1 , 0r^©cftS) 
fltii»LTaintt©**a<h«**WiOBtr«*tt«« 
€»J*-T £ d £ £t#a<h-T £f»*JS 6 lcfE®©5 * o y 
7 7 > J5—~>a >fflS«©S?3g^ft. 

(8**319 3 W*«l~5©ti-rnA^l«IClE»©5 

^^K®5£7jffiTS^T. Blf^©gitS)«:©^{S«:ld:UiPl. 
fglClStf Stlfe"* >?yiy hitlSe^y F£f£S«± 
Tffl^lf^ 6 . - flK >? 5>x »y h ^12®^ y H 

ttv dilCfctK ^S«±JCKSiti!)^©^»iK€r^^ 

[*w©w»*ttai8] 

[0 0 0 1] 

iZftig. $ tl -5 V-f D 7 7 u -> a > izm ^55 
«, ^©^iSTj*, R^©S«±©^«^)K^^7jj* 

t§i-rs ! b©T2bs. 

[0 0 0 2] 

[se*©t$«] affi****^*©***^ 1 * 1 . a*© 

P-f ©f^&T&£«.I15 ; 'rX7*W (LCD) Sr«U 
fiELf-^^^K (OELD) , m^Wjy"^ 
X7 , K^i*©^a« ; ?iiiax-<X7'P-tt, illf7 

7.^1^1011*. SfP. tii73Sr«CTt^. LCD 
< tOELD©IEI5lCW7i'^'< , 7*'7l-Uy^X (AM) 

e»*«*8fEaiiSTr»o. igiBK^e.nTv^©^» 

AMiESife7 ; '( , X7 , U-1'diSi5^^*n. «aa/«tpja*< 

[0 0 0 3] S£¥g#Sl^©a«ffl5Sl?©v-r*n;7 
7.7"'Jir- ^3>, 0iJ^.«TFT©iSig, k«. 
SrtT*©^^^^^^'; >^fSl:i?TS?©M 
SC*f©MM^Jgfi£$tt, -e-tl«r7* h'JV^57Y-«i 

->ju-A^tc*5^n, «Hfgi*>-?-©+TfTfc>*is. ^* 
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3 

xss©«»i>3©«»x*;m?- • tm&^friz&mL. 
to oo 4] zot&mizttmvx. tE*©»Btaiift:/D 

y\z/\9 -= > s «r HfiWBUgris y d -t t. ana* s 
if*m.mtz>it#>\z, i^^tiELWAH io 

7 a >t-y©77<^ > h tfi-rflfc-f >tr$?x. y V \z 
«t50ELD(7)i3jS^^$nTVi-5 (ttPHFlO-0 
1 2 3 7 7 *t£?g) . 

CO 0 0 5] Sfc. TFTCDSfCHLT, £-fS1£-h 
WJ-fSK (PI) &£©-£/■< U- ^£ 7 =* hUV^ 
77wBrC^fi£LT*5£, dCD-b/^W— ^lC«k^)T-f > 

EPS«-1f«f5S-^?ff^«^St^Sg*lH. 20 0 
l*f 2/3 2 2-2 3 0). 

[0 0 0 6] ^n&OKM, -f >9Vx.y hJSH^SC 

*f (iffl-rs d<ti'^oT, tfts £ ©m^f 7 n-4 7© 

V-f ^ n 7 y 7 'J 4r— -> g >^I3 7. h }6»-3lBftft:T* 
5Ct4MWI:*L,TU5Ai < fj:4=}SBilC5fefc*r>T7* 30 

S fc J;*/**— =. > ^Srfrfc: 5 fc £©«*£*«&»-?* 
0, £*l£©$f1M-.fc&^©miU7 7 ! fc&-pT. fS 

[0 0 0 7] 

[fgBS#fl?RL«fc-5 fr*»H] *»WOB»tt'. ±IB 

7-r Ic^s/-^-- >^£ffi-r,r finxhT-fai 40 

tttttcte, *©£©©£«. KaS«©ff«38fft. RtfR 

«AtfTFTOMS«tLTtt«Tfttf. fiE3fe©<fc5 
CSS SEl*)T?f/W ^««OIJg4 ®«S t & 0 . 

[0 0 0 8] 
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jr. «ffctt«!'*«uii»rt*tto«is*»r, *n\zm-3 

[0 0 0 9] 1 . Stt3t©RaJ*XttS»©ailni»CJ:?T« 

* ttitr * si t *r 6 mvuzn * - > ttx a a?/-? * - 

>«©Stt3ttJBWXtt*BllO*ff t>T«*ttfl2T « C i 
fcioT. m£©«»#fc»LT»*itt©&»r>#«»tt 

LfcCi^8ttt55^D77^Uy->3>ffla 
«. 

[0 0 10] 2. Bfjt©8Mtt#fcttl;T»BJtt©*s« 
/hffl«©*fc*tT*Stt«£K«***K»T*#^ 

««*©*£#*-**«*©«#*&<£*> 2 om.-Q& 

5Ci^att5±El fcf2«©.5^n7rXUdr- 

[0 0 11] 3. ffiJg©*»#»C#UT*Sltt©*** 
*©«/h««J* I S^«C^&< £*> l.«Tg«tLTIr55i 
t*!t#at-rs±EiXtt2JwSS«©5 5'a7r^'Udr 

[0 0 12] 4. at«©«ffiK»lt6*lfcffitt3tt©fiB«' 
XttJ»©W10fc J:^T«*ttfc?-*«»*«« T i ft, 
RTiOi (R»7'^*J±X*AJR7) • AB.-.C, 

Hi;<4Ai*!5c*fcKTS**Jll^ xte0~2©fflf 
©lfc«££ig-r) , SnOi, 8 i 1 0» , SIO,. GeO 
A WO,, ZnO, *«fctfFeO, (yttl. 0~ 

i. 5) a>s,gtftt*&«Hfl;4&©iJ>fc<£ , feiofc,fc 
o Tissnti^ r <t 5£^ai-r-5±i3 1~3 ©nr 

ti^l^l'IS^©S^a7 7^'Uy— ->a >fflS«. 
[0 0 13] 5. EfJ6©*»#fc**UT*JfDtt©**lk 

StlTV^-5 ^ t S:#ISi-r-5±ie 1 ~4 ©V»Ttl*» 1 

[0 0 14] 6. «tt3t©flHWXtt'«»©ff»IlCJ:oT* 

*ttft-r -s *s * #-r ^ b*± k ^ ^ - >«x « as/t ^ 
->tt©fin±*siwxtt»ffin*ff'pT«wcttfls"r*i: 

t te «k o T, Bf S©«»#K» bT«fttt©«t 

- > UTaiiJttfcSW L fc«ft«)«/MI*lttfW 

s©siafc*fc*»9T. «n2«tt#t*«UTse^i« 
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5 

\z J; o TfrfrftS ZL t Lf & 5 t> a 7 7 ~f 'J dr- 
[0 0 15] 7. «»EBfj£Oflt»flcA««*ttT*t>T, 

©SSit^ffi. 10 
[0 0 16] 8. MEffi£®ffn##tak*ttT»'9T. 

m*Wf$.-f% H t *±BE 6 ICfEtfc© 5 ^ □ 7 

[0017] 9..±Ei~5©i»-rnj&»mtiE*©s 
^□77^^— >3 >m&mz®.&nn*m&tz>& 

ttlctttf&hfc'f >jr3?xy hStEft^y K£RS«Jb 

o"R«yx;pa»6ttSfEib#o««*i!tais-e-TSiiii?6ff 

[0 0 18] 

[f£BJ©SlJ£(OJg1g] I. &tiLrt?->]&f$.J5m 
> * 55t# lc*f L TW Qtt © & -5 S!*n tt«/WK«* ^ * ~ 

Sk/NHfci tcSo%vrv>5. £©5!#i£:fiJ 

SttA^->©}gBE^»*^.l5iBJ-r*. 40 
T©*3S9I©W*ffl©tt9il;:H:. TFT©^S}^«RJlCbT 

n-5t)©Tti^Vi. 
[0 0 19] ±|BLfc«t5IC, ffitt3tORaWXttJ»OBl 

*tt*iS!B*CJ:0«lntt«« (Kit**) fcttSlifc 50 
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[0 0 2 0] *&w\-£, coatssstT&snfct) 
©Tfe^dts. BUK*r>TBi9rr*. ant amk 

^©^©^^fcra^-eabs) K«kt>Tgi*t£ 

8*ttite9fcl»*«l 3 £7fc.BSS4£gtt-m*tt© 
x£©ffl2I*«<#J8*t«l*> 1 4*»6tt«*«l 1©* 
-€-©*{wtt8gS*M« 1 3 fC&zKtt-f > 
:?flfB£©?&?S 1 6 aiqtttS ^nfctti**l/, se>Jc-5-© 

mm 1 6 ^^js£UT^*tt'f 
mzjz&^rmmi s zM&Li,T^<&'t><nviM&mm 
Ami 6* ^HL^tlS' T^Lfc. ssk:-?-©* 
tt, 3S*t£SB^£®Kl<>^#©^l 5A^fig$tX 

fe^t^iTVi-a. «Ki 5©ffl«©5a^ -r&fr-s 

SKJK®^t^S©i^*tt««l 4£©iS#T«?l£©J2:ai 
0«^7K14©©fi©fc*lciIp±$tl, i&lcD^ififtL 

?£?jS©S**i&ft®« 1 3©^ >^8EEffS$pJtE«SiaA 

<>£M#©tttasa*a£9n?&*iK?>. KBf^-r 
sot, mnmz^^ttj^ifiv^cix^. vt^-o 

T, -f >^jS^©Jaiii<i:*3 0©^^* !: ffiSc©SS/J^ 

[0 0 2 1] J»«»fiKffl«fit*^«-f >f«# 

*«BK*ttO«^fc«. jStt3te©Rg#t**jJ»/^3'-> ; R»wff 

Mis©^a¥^*, #«, *«o#aift**. 

•5. 

[0 0 2 2] Z. IT. ^^->g^&fT^t>fc^ -f > 



7 

g&5toft©i$BI£&iyiEL<EJy2-e-5t::l4. s«tj 

ym% (XI4/t*->ttiofl» t-f >?yi'yH:^ 
»««fi**Slt{lEC±5»Ht©a*-&to-li:»4. JSBt© 10 

[0 0 2 3] -f >*SfE*©«»©«#Sfttt©«/hfl&W 

Stf Rtttt/h«ttcD£«rattft£ttA.fefr>R o ^p»a 
/>«*Ti2:*«t)»4Wi±anft. it^t, asuta* 

[0 0 2 4] ddT, aiij«jicEWbfc*/h«*ntt«« 

*tffl#*. 02a~8aJcl4. ^-©I>>< oa>©#J£^L 
T£5. 0 2 a ~ 5 a 14, HS^i^^f n-fni8US 
£S&UTt»£tV*$r— >£JBE£LT^2>©K:2tt<T, 0 
6 a~ 8 a S®^'>^c< 1 j£©j£S&teT?Si 

•'E5>Jbfclt»©«/h«WttflttlU ttt, H2a~5a£ 30 
K, 0 6 a~ 8 a© £3 tc&fqt£©&-5a'hSU£l3±a t j6 
[0 0 2 5] 02a~8 a ©-^n^nte^A- A* T? 

m Tattc«BLft.»'&» -r>£3£#©jiffl»a*2H» 

T$.St02 b~8 b, 3 c~8 ctC^-rckP^-l* >^7 

KF©1, 2CDafttt«/hfH«lc»»LTg*Sn*. 0 40 
2 b ~ 8 b 14, -f > £ ffi#Q*9|ift#(a/j<t&g)tt Att© 
£*«S:ia*.&VM§£*iRLT*D, @3c~4ct5 
c~8c»4. ifl*J©-r >^«flEj6*B««/h««»c«*o 

^4tt!8«:*LTH*. H6-8 0t*S»tt**P5± 
^6JgMB&#£^tfE3aj©/1;?->©:!§£l::l4, -f 
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&I'J«J&E?'J/1.*->J £14, ^©±5&/^->itt 

[0 0 2 6] HlTK9ILfc?Stt3fcBM*fc-f > 

?yiyh »h *ai*^ to-e-T^UBfe-f > f ***** rub - 

£fiJJBLfc&&©TFT©^f£7j8c©Sig>!EIT&D, 0 

1 0147* MJ V^^7W ICiSffctt*^^— >* 

£«12±ICl4. Htt2 7!l«4J»OSi'07 7 7'yir- 

2 2iV-X*i2 3^S»6n«. HW>Sffi2 2 
tV-7fi2 3SJttW-**ttfcLT»4. tflA-tf, -f > 

Ti8H£fT&3>&8rC*t>T't>J:^. HH>1I2 2 
iV-7112 3**S«1 2JtK!S:tt'=>n, PgS2 7*« 
-f >^^#:©J2:d*0^fflJitL.TV^©-e. HU"f>mS 

2 2ty-7>tS2 3 i:^zm&(ommzm^tii>. 

*<D'&. PBM2 7te&£StU W4*ft 

B) 2 4 £*©±fcfftlWB2 5**JB*^K>3— 

ft. S6kl*OJiCy— h«S2 6«««*nTTFT«t 

[0 0 2 7] 01 0i4, *»?8<:J:*B9iBi;**<0 
TFTifMWSfllT, #»#'©W*=tt, 0 1 RtfS 9 
<i:&®T&-5. 01 Q\Z&KX* S«l lteftM&gX 

»4Ssaa*tt«sRJi3& t ia:»t6*ifcai«i 2 ©**&©* 

7tXl4^©figS***fr/«tfenTti<5. 01OT»i, Ri£2 
7 l4i2tte>*lTVv&^. b*^b> PW>*i-2 2iV 

-7ti2 3«tt^«^«9^t=. m««b* 

fctifc < t *>±E Clfitfe J: 5 Ka£©JE*< 0 WlJtSft 
TUSOT, #ftlCFW>«*2 2i7-7fS2 3 
**«Ht6*i*. HlOTti. H9TB5S2 7**ifi:t4n/t 

CCgBtfKte-f >^#©ffi@H4fT&ton&^©-?»BI 
tej&fi££*l-f, Li>t)KW>'«l2 2tV-^tS2 

[0 0 2 8] &|©*tt& LTI*. «S^KSr^Wr*-f 

-**fcStt3teTJlBJ*XI4»©ffltt*fTt>T8*tt£l/T 

Scfc^lC-f >?yi7 h:£*©»BI*fT"5C-£*"C* 

^fig^ti*. s & Kca>±* nmmtmii 



( 

9 

yhT'ii^-tnii. TFT^tS. HHT^SJHMI 

y ^ ^ ■? •< - ©is*** o < TBa t f t a^'pt^ 

[0 0 2 9] ±EO*»?|TH 

* £ KSfbto tt £ *» 6 * «« 

ftflt«K&©&JRBEfl:4fet4. fitttffc©J»8#«:S»*S'£: 

6a*ttnatt3&*3C{b-rao-c» Kx»43t*Meifc 

£*©l=P;!jn»4, 3fc*£KB«£©ni]K:At:5'— >»tt3Ctta» 
MM, U-tf-3tt©/^ -->*©££«#, JKt'vy K© 
»©A1 jr— >#{S» © «r»m*»K J: o Tfr 3 ©**# £ L 
[0 0 3 0] **«K*l»T. «*ttttt» -f>*5>ac 

©StattGS/^— >ttOftMlttK*©*6). ^-ft^b 
K»fcj*ih*nsg«©«#'tt • at*tt©«*»iEJBT* 

5t, ^©j:3&g«\ -^-n-enwffisswzMcM-f *& 
&gi4&^. cti^it©g*<»n«, *%Hj©s«ffl© 

[0 0 3 1] JB«±fc-f >^«#fcafPttSt>'3«/>« 

tic J: "DT««8ffi©»*ttSBlfcTS;SF8t 

WBF&2S*£*tf*. ^*M«affi©S*tt^3^bbT 
*V»Tt>, -£©&£Tfrtefctt&SI?n&©8W®*£©J£ 
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[0 0 3 2] a±rltt/^->©M^Si:t*T, 

[0 0 3 3] II. *«©ffr5fciSrtt 
(&JS®Kb*B5) ^^©S^ott^U?-— ->a >m& 
10 «I4, St±©MStc*o*</t^-><&##T^Si'5 
(r, 3fctt«tt©&K&fttt&tf/Xtttt©WtoCJ:oT 

tt©£JBBMb»£tt-. 3tt<0BM**a»*T«*tt/Bfc*tt 

Tffitt^SEfti-rs^JRK^btt'r&to'fellliSStt^JBBtfl: 
«»4. 5tttMttt^KKfl:*©+KJttt«I*<Jt5n* 

20 «>.'%tttt&T&«&iiH&&t>. unsoaJMJMfc* 

tt*ilM*:£©lii|#fc.B.sn*. 

[0 0 3 4] *fg^lCffi^S3tfiii«ffi*Wr-5^^'fb 

©*§£i4, mm#> IS. #mh»#. ^ 

30 st>©*is«e>e>ns. d©^-5^ttst>'^^s^b% 

14, «K«jK»«l**©0fVIIA (Aay>7C») at 
$i<f 3~6 ««fcJR , r.**«5E*©*fl:*fcJii«' i ^ 

ttT -«©SMfc«fctt» 3tttiittT?ttttv» 

Sr^-TS^JSK-fb^jS^IwO^S**, jM"V*>3fcftMi 
ttT?»4ttv»*«l»i6*tt*JR«fl:«b«fl:ft3Si:0 fc^trt* 

tc«-r*?t^si4, * i o o s u u v h;nct?^T i o 

40 mg£TF, »* b<l45mg»T, iO«l/<ttlm 
[0 0 3 5] 7t«4^tES:*-r-S)^JII^fc^l©+T i fc. ft 

*„ #tc^b^^>^S (oS03?®tt©3t^Yb©tt 
so (0 0 3 6] grtb? 1 * >x»*K<bM^<&-& ; fir-r*@SrM 



( 7 ) 

11 

tt\ (DSHb?* >»SilXtt^bM& v »;S3 B B B ©#fSt$l£ 
TgHb^*> (Xtt«fl:lE») gl£f3:tt3:£?£, @tsj*. 

tf? * - •> a 7 h + ^ h © «fc 5 ^ >*awb^«) £n? 

5. *«WC4S«r»Ttt, X£$*XttX"y:?U >if\Z 10 

[0 0 3 7] ±fg(DX«©CD^b^^>SS^ B %*^T 
SJft#LfcO"6. J*J*UT7^^— KSfctt^^a© 

it? 9 > t *)V13 J -> o > tt E £ (DMS® £ b 
j5<Ti*£. ^-©^JtbTtt, #'JXf 

b>&<!:©# | jT;i^u>, *ij^-;i>, #ut^ 

K jp'JX9 1 W>±7^W-h, #U \f.~)V7)Vzi — 
;K »#*MM*y \Z-)V7)VZl-)V, ^)X^V>ttE 

oi**tt/w>^-36«»*u<. ■*n&©ati&£fi£i' 30 

[0 0 3 8] ±fE©<D@Ht^* >©X£s£»£fT 5 

tt. 0J*tt®#*£gi5g&Brt©^«ffl;bn8&©&8Uc& 

Jg^i^fcB*, MXE10-Pa, &fil#ffitb4<3 
0~9 5%IC/«£-S«t5lcLf«t*<€., ^^JBSSSfeS 

rS'gBrtfc^^&Jg^-yy Ffc-fc-;/ HUTAr/O 
,Jt*<6 0/4 0 (^EJUJt) tti.Z&?\zX7>E.&5X 
lO-'PalCHSLfcC^, RF^9-2 0 0W5fiA 40 

[0 0 3 9] *%B«lC^kSffi^^ffifflT-5« 

-a- soffit, */ty*»j>^, -f* 

>yu-7^>y. CVD«t£KJ;oTttfl:3E»&Bt* 
MStli^SWSLU. gE<bMSa©^»Bltt, ±12 



15112 0 03-58077 
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TS«B£K«&»J*S-fr&'©5. £^ + TiS«£ilSJ7 0 

<tvkn.m* x-mm vx *® *> ns. 
[0040] &{b^>ttu-rn©iigifi^© &©&&;& 

71-9— ^©SSStt. WUt??>*tk&LlsT& 

jumm^9>^mwvxt>^^. 7-r*—zm%i& 

d<4 0%£U:, »SL<li6 OSg^-fc^trfcwaUifB© 

# <L f S JI K * tt 5 SHb? ^ > & 5 V J ttfe£*b^S9 ©#« 
m\t, -5-n^tl3 0~1 0 0%T&D, ff$L<«5 0 
%U±.*W.fc%i&&V>2> ©*<«fc<. £5C:$?i:b<tt& 
<b$>©ii*8H-3i: l o o 

La>L&a<£, «'ffi©«*tt/«tfcttsefls4*ttt4. 8tfb 

K«fc.5K4EttJEt^©-e, 1 0 0 %»C>fiV^S©t.CD (0d 

*.tt9 8%) ^^^iciSM^b-r^^stt^v*. -e-n 

tt, *f£BJfcfiJffl$n-5^)tttt, agfH4<fcttKi£fc^l& 

[0 0 4 1] L^L^d*€>, ft<Dftm\Z&-oXi&m<Dt& 
fc l &.tf$£\£t -5 14 » £ fl 31 ^ tir & * ic £ i© * 

f - 1: > y -r -s c: t tt^-a^ « ^ o , c <o e w i- » 
pt, Pd, Au£F-e>y-rsroa<$?a;bv>. * 

F-fc!>//£fTo/t*§£t>. -g-<caA»tt^bSIS 

[0 0 4 2] ^IC, *:%BJ{cffl^SC:i*<-e^-SS'J<75{k 
^^TIB-T. — IfiSRT i 0,<C*5^T, RttV^v' 
-5 A a £ ©il«i«*cD 7^* U ±!S7ESUcJB-r ^. 

d«±iscD^:ic{b^fi^«j»cs^-r §® o &?rr* ^ t*< 

[0 0 4 3] -KAB,., CD,-, E.O,.^ 

^ns-fb^^irouTgjHj-r-s. c©— )S^c*5v»t, 

AttTK^JS^R^h'J^A. *'J«?A, ^tfv'^A, 

•t a . u a& t*o t;u * u &mm? *» e» sttn 
s i ffii?T, ^©^^^±ieo^ic{b^fi^wtc^ 
-r-&fso^-ne©2aa±**#bT*><fc^. b«, ± 

IB© R <h BiC7** U ±MIIf XttgiS^-C* 

&WLxt>&^o cu%i±mm?X'&Q. »$Ktt, 
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7*tt>i?0 k'R&'t V HJ£A3£tfl::5>^>x ir'J^ 
A, ^tty^A, *;*-v^A, tfUPS^A, i^D 
fcT^A, #K'J-£A, xJUf^A, 'J/'J^A, -fyr 
jHf^A, ^x^A&t'O^^/'f h'^Tt^tcs-r 

icfi^r*iEo-eti602aia±s*i¥bTt>j:v>. d 

SLTfciU. E«|^i;<5 1 ^>, v^n-^A. A7 10 

[0 0 4 4) RTiO,. -KJtAB.-.CD.-.E.O 
i.-C«$ns±IH'fb-&<Kj, SnO, . ZrO,. Bi 
.O,, FeO, (y=l~l. 5) TS^nsgEftftt 
<fcFe,0,©^t^n©»BlJgj5£K:fc, K<fb3^>:B:tf 

[0 0 4 5] 0iJAtf, ±12®, ©OltSS^Ci^T? 1 

*>\zmm zxv^-jh >y-\zttmis-c 

li. M*b^>Jl©Ji^ffi^fct>cD<hi^i;T;&£. :© 
^ffiicfc^x, ^*>mwyi±£kn\z? 

[0 0 4 6] |WUHcLTJif2<X). 0©JMS:#8sfcJ;-3T 
CsLa.NbT i.C^fSI^tS^t^lt 
CsLa,NbTi,O ID aSfH -£-©{b^gli 
IcMJfc-rsC s, CO,. L a, O,. NbO„TiO,S 
?L«*T*fJM*bT. 1 3 0° C T5 

^TW^&^KifflSrrS. ICDCsLa.NbTi.O 



4#P82 00 3- 58 0 7 7 
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CsLa.NbTi.a.lWfCi^f- HCa,., 
L a ( .iNbi.iT ii.iOii, HL a.NbT i,0,,ft 
fffiia©A.B I . 1 CxD,.,E,0,,, (0^x.^2) »C 

[0 0 4 7] ±E®©K£»«#jSft«JH^fc3flttJ*tt 

\z y * >j > wtM£mmmi8.}£&m s 
4 5 0° ceu: »::«■&. 7)vi>/& : mm.i>nm%*~z 

Xh7=-'J>^3 0 0~900' CTffAtfitJ. 
#:£j£«ittj)£©RT i O, 

*«^cttiH«iaflEi 2 o° c. 7)u=t>/mmit5o 

/5 0©g-&^H^4'TRFX^y^ l J>^*ff'5C<i: 

[0 0 4 8] iie^OiST^al'-hSffll^JS 

^^-CfeS. ^^>KA*U^A©»K*^fiK-r-5»wtt/N* 
"J £AX h*~> h* iL^?=.V2x7 h*^ FOfi*7*3 
-;PSi££S®ICS i O, S:Wr-5v'Un>l^<S±(cM 
-^©3?®£jD7K#fl?L->t©-£, 2 0 0° C&>±iZ 

7^*'J±^SJS^) , AB.-.C. D.-E, O 

,, (a, b. c, d, Ett-*n-tfw»E©j£*©rt** 

, SnO,, ZrO,. S i O,. Bi.O.RtfF 

e,o,(DmmM0uzmm-rzz. z>. 
[0049] ±m©iz&^TftMi&&&f£m-t2>&mm 

i:iiSnCi,ofiS*S*S2 0 0' c&,±\ztamv 
tt&y.\m£k&#7*&m\z'kg-oVTmmz£.&.? 

LfcRTiO, (R\*7)WJ±m&mm : ¥-) , ab,., 
C,D,..E, O,, (A. B, C. D. EWHE-tl-e'tXtflfB 
£3^) . Bi.O.^Fe.O.O^fn 

<Dmm&&L\zhmm'?z ui^s. 
[0 0 5 0] &KSMb«iffR0jp*tt. ±f2<znvm<D 
Jg^feO. 1~1 0 0 0 0 nmiti<, ff^Kttl- 
1 0 0 0 nmt*5. £ ^Icjf tL< «3 0 0 nm&JT 

[0 0 5 1] /NW>y-S:^fflbfc«-&©±IB^fi4i«tt 
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m%m\Z5 0~1 0 0%T'$>0, $f.£L<«9 0%SUl 
SBMfctttf < . * £ K» * L < ttKffctt© 

IScloS O^MWJ' 1 0 0 «-Ci&-2><D;&*«J;H. 
[0 0 5 2] («tt©3MllCJ:*/'t*->JBJ*) 
OS 9 n 7 7 4r- ->a >fflS'«tt. JR«±fc«I'Jfi& 
fc S 9t l> A * - > « i- Stt^ £f x tt«k © BJJotffr ft'. 

[0 0 5 3] <J§tt3fcJH»fc.k*«*te*tt©JB/S>Hl 10 
3fc©3fc««, 3fctt»tt&»fc£tt©«3fc*©«*©*, 

-r ft ?> % mm. « fc ffi a r * & * © % & % -r * 3t ax -e <& 

flJAtfftttatt&Kft^fcaTOflig 1 *^©*^-!? 
14, 7-?*— 8 7 nraOT. )V7)im&4 1 3 
nm^T©£tt^fc&3tJgE<£Wl,T^*. bfc/&^T^ 

[0054] m#, rftto%B5«3tt*^©«-&tt, -m 
t£jttzm\>->z>&, mm±<D$g.7i<.\nbt s^sg^©*** 

30 

[0055] ^*et-r5.fcje)©sg^i:«. o. 1 ~ 

1 0 0 0 J/cm', ffSKIiO.2~10 0J/cm 

«kDffSL<tao. 2~1 0 J/cm'TSS. £ 
fc, 3tt_«liSl6K:ttffiRfl!l**fiESt-r*Ct3&«*<. «*. 
«1 OmW/cm'Tl 0 0#OS7t4fT^Tt). 1 W 

/•cm*Ti»©«3tt*fft>T*>. mu3a*a«»&n* 
®©s^©"B«je:<^cs. 

[0 0 5 6] -Tftte^^aE^S5t©«^lCtt, jfe 

SH<tLT^«&S<&3 2 5 nmlZ^TfS'N'Jtf.k* 
9AWlf-, »fi»*ft3 5 1. 1-3 6 3. 8 nm 
tC^-T-57Ki l B7';i'Z/ , >U — -tf— , 3 3 0~4 4 0nml: 

s^k, K*V*u— tf-, iS«n«U-1f- 
5Efi3i**B*nT^*«fijfefiS3 6 0~4 4 0 nmlC 50 
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^-r^Sib^'J^A^© I nGaN^if#F*^U 
—If—. K.tfi?tli£g£3 6 0~4 3 0 nrnd^r-f-Sg 
fflMgO-L iNbO. gEH^'f >Sfi^fftS© 

i~3 0 0WOU- If— T'mM&?2> %>> fit 

!8Tfflt»Tt>J:V>. rVUXU— tf-£ffl^-5«£- 
lct4, t!-^i±17jdU 0 0 0W. jfSL<B2O0 0W 
©U— tf-i£mW-r-&©*W*LVi. EM£a<39iT?2b* 

[0 0 5 7] <S»©aJl0K:±*«*tt««O»«>»<k 
^>fc£©3tttt»ttfl;£*&ttU»&, iaSS2 5 0t 
&L±iz&sb2> ft •& t>:b iSSM*14©^fc-& 

[0058] mm. ■?tzt>s>&tetiamiz&r>Ttgk<Di$m 

— > & JEJfig-T -5 ^ # 1P«± ©««**a#?W ICSD^J a tlT 
*a**rit£tl*. C©J:3ftJBffi««©inS»fc:14. 

a, i|i— ossaEs^snjfcjcfcttft^-e-***, mm 

HiTS^rSCJ&S^tt-^TcgH^JUfcESSil^Srffl^** 

*• 

[0 0 5 9] »#, 1Tftt)-6#^i®ft^©<SS*iS©*SE 

— ->3 >©jiatc^Bbftt^^iftfl£"c*ntf, ir> 

[0 0 6 0] «**i^Bg*tfc«t-5«*<t»4. ±E©f^BJJn 

t4. n^n«ir. ADy>-^>^f>iT. ^««tt 
L — -tf— , ^§i3>f>it-iii^©Sii:J:7T77 
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if- fcffl U £ ftS. 

[0061] #ic»$Lt,^2ii«, gm^is&r-rsa 
>if-A> <=> cD&mni5>r B m7 ^ v '>n.^ytmmx-$> 

[0 0 6 2] J: *«*tt«*^J*©«£- 

ttT, ifiMH, ttftttOJ&fta^V^iKttl/— ■ if 
#*U— If-, AiJ-JAAKi^AU-tf- YA 

Gu-f-$i(f5iii5-ct5. y-ta**«o. 

1-3 0 0WOI — 1f-TBa»S:-r*^i*fT**. £ 
fc, n;UXW—if-Srffl^-5«^lc:tt, e-^tBTja* i 
O0OW, JfSL<«2 0 0 0WOV- if-SKWtS 

[0 0 6 3] III.^>*S?xy HC±S*^«lS#tt<rt 20 

[0 0 6 4] -f>?yi.> M'JtSJtBitt. S1£±©-f 
> if K*f L T 14 © <& -5 fftt (Of lc*f b Tf? 

^^(-^©^©tmSr^tr-f 5S#T*S'J©?§!8l«r 
Sfc-f >^yi»^/XMMAfc-f>?yi 40 

[0 0 6 5] *>*«#©««tt»H**©*» 

<g « i z + ft m a* » tc v) i± m £ n t ^ s © t & n «, 
Rtttj nm&n* — > ic 9 - & -s & 

0, »H«flE©flFeflE%>lE< tA^t^TST. #f£?J3 50 



) $#P>fl 2 0 0 3-5 8O77 

18 

© = i7 d 7 7 7'J ir- -> 3 >»«€:ffl«f»** : FfP«*tt 
^WfiJlCLTU-5. 
[0 0 6 6] MM^;£fll^>:7flft#lC^^Tj£''<&. }§ 

Bt^ric**fftt, -f >ipmmztt®.$>z>^\tmmi>'&z>. 

»;:Jgl®E£l4#-£>t>©Tc&ttt4\ *^^<D«tR»K^* 

a. «tt&#i**m. ^jga^^^JSSd 

[0 0 6 7] bTtt. iH'JJtfUX 

tf'jfcfn— sj? u (N-^?;nfn-;w , #U (3 
-*^;n:o— ;w . #ijf*7i>. #'J (p-7i 

ttiC*rr«ff5HHZA 8 F,. CIO,, BF,, I,. B 
r , H— /t> h £ LTin*.7c *>©*<*! £>*IT^ 

mtt'f tLTl4, *-#>7*7 7^y'7 7 7'fh 
&^£SM3g*&SLT*^#»&iLfc*>©. 
«^®^7KMS L ft ^T-BfcTkttigiglCtfffc b t> © £JH 
lr>*Ili**-C**. ^577^ Ml S^14©^mttS 

Xd* 1-1 0 nm. #<H2~5n mgSOjSfif^i 

[0 0 6 8] ^JH©««tS»Ke©^^<-»4. ^^SiSt 
?O^W^-f >i7»S^(rffl^Tt>«fc<, SiJ©73ife<i:L- 
T14, ^MfitiiE*£LT^JB^7K?t^«:<>^^i:b 

75^^$>-5. mi#©«sjtci4, «*aL^p, mz.i,in>f&.<Dzi 
<Dftmm7k®m\zttm2i*:fzttmm&'( >>?m.wii-fz> 

C£d*T€rS. ^©0H»Ct4, 2«©'f>;78S#. ^JA 

m<n^ >9 <vX)ifrzmn\z^\$mkvxftKWiM&K 

■5lCf4, ^a©^Jjj©l^v?^ hfflfi£ife©^«:^$:ffl^»* 
[0 0 6 9] -f >?yiy h^fil4, ii»©t>©Sjgffl 

Z.(Dm&\Zf&lZ.-£tlZ>*>(D-V\t1H<K HI 1 l:fel/>T. 
-f>^Sii^©)Si«l 6£««1 1 ±(Dffi.mzmsTm*l 
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19 

tt*M«fft*Sh£J:9TMIf?«Mff3£S3 <h, 
. "**»£©«»&«* 1 3K:4*je-f >*8t#:©«»n 6 

■3t5lr>T«#fi©S«ltt©«« 1 3 (C-f >?x-y 10 

Tir;H Stftl,. 

[0 0 7 0] -f >^i?xy>SCaaSRtHi^y F2CH 
-Y>£5S#3 \ ^Ktl<biXt^ >^Stt#K 5 g«3 2*V^ 
-f ^3 3£rfrLT-f >?M#3 1 fc{M&Rn£lC»tta?n 
TV>£>„ ^>^Ift3 1tLTtt TFT©iSff-lC^o 
TJgl££ i**^ £ l±ffi5fc© iKfnttfgigt t Jfc U 

xi^xetii. *K»j£84E©&«4t©fc 
*c >£«t#B?e«r — r >&V3.v h^jButta'N 20 

[0 0 7 1] -f >^5?iy h*S©«jjtna'Sy HOK 

3ii#©£*8 KfcWSCfl; £ £ C S *T*» £ ttffl £ -fr-S *S 
f£©fc©. 8»#©»lc±*»3RKJ:-3Ttt*Si±tHS 

W I" i * X A- i7 \z J; -d T^Ub £ tg C $ -frT^ nic# 

©. lifftao'f >?y x ? K»a4i«t6rt*tifl 30 

[0 0 7 2] iKSj&HMM:, 4 1^121/^-^X11. 
4 2 tf3Lfe^E-^M2*5«ty:0^Lf«t^«S««ia^fii 
*.T*5 0. -f >?-^i»; hAttflKtttl^y b*2 ttfe 
Xffcfrfi (0 1 1 ©^[6]) *5«fctf Y$lll#[»J (E 1 

[0073] &*s, mmrnm 4 «a« 1 1 ica-r-s-r > 

©flfitC, S«l l*W>iri?iy h^SS^RtW^-y K2 
HiMK2t, fi«l 1 t *t it.tr ®)< fcOTife^Tfc 
{0 0 7 4] &*S. £A_L©iftBJ§tt;, ^fgBj^tftBJ&.fctf 



) ' 4MR2 0 0 3 - 58 0.7 7 

20 

[0 0 7 5] IV. H«©i^7Ktt^t^S 
##?H©±ia U fc 5 * □ y t 7* U 4r-: ^ 3 >ffl*««, 
ffitt7 l 6BaMXli^©^fiQlC<koTSi±^t;©/t^->* 

©ffi^$e»ici^jLUT0a5^Tab-5. ^TKtt^kffls 
m*&^mtG®<D&t.fvE\*m.m-tt7>£*-\z$titi,T 

3SB©8|I*ttJIj&«iH«-r*0>T. i«*tt5iYb^S©«»C 

jgfiE $ n -s, a*tt«i«©M*tt©es \z\tmmz * x % 
z. t.ts.< , #fiaw(#inSl)««©*^SS;«JiciBfe*li:*. 
n*. 

[0 0 7 6] «T1C. i^«©i«7Ktt^k«lil^lftBJ-r 

0iJA^^tIia^lc:^^b^^«:S:«ALfcO. » 
%i4©*«-fb^!fe<£^Al.T«rt^iDSLTfT-5/«Ci** 

[0 0 7 7] <i«*tt3fi<fc©^> 
a. lO^l-JIItt, M#:R^@<*:«©»7K'fbSUCjiSffl 
-ce^«7K^©«^aTJb0, i**^J*^^©«^ 
9 ttttT *><!;<, *^H»©Jti^. 

[0 0 7 8] M0#tt^SI©^}*iLTtt. ^5tf7^ 

ft*. X'Jy h^*^:i:© 

<tm$:m&vtzmft&ftVTm$L±\zm.K)ttv&m*m 

^SlC«if#3i2 6 5 5 3 3 7 ^»Cf2«©^»2:*tf * £ 

i^*{b^iss^-r-g»«E^»c»i, 7i;pk, 

T^r*. dW^TfeittiispS - 2 9 0 0 8 H8- 
2 9 0 0 8 7*, 1^9- 1 3 8 4 9 3*&ttlcGft£*l 
T U 5 ^. s?«t \Z «t -Siail^ 0 #(t©*J*S:» £ 

[0 0 7 9] ^r3#^3S©J?*l,^MO#Jt««. % 
*<b^i©jg«J5:i*C<koTS^**^ M10-1 0 0 
ml/m 1 , »*b<«l S-SOml/m 1 

[0 0 8 0] b. x^i/-jai 

Mtmmm z ®t$.mw loasi-r * c <t »c j: ^ xm *<t * 
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«fct». ^©ft^TfclfgB^S - 1 2 3 0 0 Ht, 1^9- 
1 6 0 2 0 8*. 1^9-179272 *&«K:l3**n 

/X;ba^-SOM|HTJR'«Ol»2l*l^tXS-r*3!Flft 10 
Icift^ Tl^tR IcM^ 6 tlfc / x;u t z. © y x;u£ 1831 
mm± ©JK« T^f£ $ -& -5 T 9 T a. X- ^ — t. 

l~14, »«B:ffla!fcH6r4i»©-f hXU > 

[0 0 8 1] c. $Mb- Jgfcgffi 

#*tt©H#8^b8J&3W4#5£i£© 

v»#ttMb£&l4, ^*<3 o~2 0 oncicfe-pT, a>o 
3 o~ 1 0 oic©aft«B-c5fcfitt**ft^«n?*o, 

m»SU^Mtltt5 0~l 0 0' CT$5. 
[0 0 8 2] d. ftflEttttiic 

30 

[0 0 8 3] e. a*fe 
"CS*. 

[0 0 8 4] <a*<ha>*«wic*v»T, r^ttj 

£»4. ®«±T*?SSfit^*t4 0g£t±, *f?£L-<f46 
0 *a±T* T, 8*ttfftt«D* ttStt A «fc 0 t> 4 0 

[0 0 8 5] 1 ) *M££-?ft:d4lf 40 

tt> *««*Bfc*»t**«tt/*«tt©ltj8«0. 7£A 
±-C***««»?fl;^»T. CUT, 

T«^T*0. •E-Oi5 3i{t^$i^fll42 0 0 
0£O\ £<f4 1 0 0 0JW.TT*-5. 
[0 0 8 6] #*«ABIt*»t**«tt/*«ttik*» 
0. 7«±©#«fi#^fc£fctt, A#MIC«8&J»^R 



) #11112 0-0 3-S 8 0 7 7 
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[0 0 8 7] '#*-Llr»IBIfi*«ft:**tt. IkSI&8~3 
0©, £0#*L<tt£&*R8~2O©rett«#ft** 

}f^l/H^fMft*tt4, ^^§C6~4 0 
©, ±DffSL<tt»J|{ft6-2 0O*f »*ft**T 

©, <k0iff*L-<tt^S8j8c6~l 8©igl»lS7;p3-;p 
» iLl^#«7f3- >H4. K$S6~30 
©. .i:9$?£L<t4^m&6~l 8<D^mWk7)Vn-)\, 
TSS. »SUvijtJW«* £kPH&4~2 4 

2 0©JiteKt/*;i,3p>KB:O t M*»4~i 2©fi&W 

>tttt. K**6^3 0©. «kD#i?L.<tt0t3S*6~ 
1 SO^ftffefc^tf^RT**. »*L^IBJ»*XXt- 
JUtt, ^IS2~3 0O. it3jfSK(^S2~l 
8©JftK«x;*SrJkc*D. jff*L.^35SiSxX5 i ;i' 
tt, MS|fc8~8 0®, J:D#*L<tt«'**8~l 8 

^axx^-?**. »*L^flgfiS«?x 

I*3!t38c8~3 6©, «fcOW*b<«^IS:8 
~1 8 03JSUJX— t-;WT*0. »*U^**BEX— f 
;H4, csPilgC 7 ~ 3 0 ©, J;D#*L<«&3B*7~1 
8 ©3f#i^X— T-fr-V&Zii •€•©«*». S^»7~3 0 
©, ±0»*Ktt«*»7 — 1 8©IBIS***^J4» 

[0 0 8 8] jy^flNkLTtt. 2, 2. 

^>^> <-rv*^^» , n-y :*->, n-.5*#>. 
n -^^-y-^A>. *t>$ i rti>. x-rn-tj->, 
^x^>, 2. 2-^*?\>k\*u->\ 2-*?\/kr? 

^"7^U>, 7>f5t>. X3=-U->fc 

ar©^#^<b** : ^^)vt)vu—)v. itzryvT 
;P3— ;k n-^-i7^T f >-;i'T;i'3— ;k 2-*99; 
— ;k 5^u;P7;p3— ;nffi7;i^3— ;p ; 's+yi/^ 

yja-A. i?Xatrw>^U3— ;i/&^©^flSTJP3 

-jp ; ^>s?;u7;P3— ;k 4 -t hd+v'Hjux 

7x*fA7*3-*,' 1 - t7 h-*, 2-^-71 — 
;K *^3— ;k 7iy-MfOM 17*3-JP ; 
KSS, *Xa>K, 7^U;HK. ^Dh>S. *XU> 

x^z'j *is^>mtz iKommm i 

>»;ftJBSK, 2-^^;p^m#K, 4-^^;M(f« 
«ft£o*S»*Jl'jH>t ; Mliy*. Bf®-T VX 
KS6-n-X^;K XnkT5j->SJ^f 1 ;k Xatf 
^->^x^;P, Mfc*5Mk r^u;«^;k 

■wwfcx^y* ; ss#»^^;k 2 -*7)i&&mm 
;k 2. 2-^fMSj"/-*, 4 -y^;n' 5^" 
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>rh7S>, :*£3MkT5y. 71^75^^ 
©WS7S>;^ ?;i^x? JP^r h y , / ^;p-f y y* 
>rh>. ^>y*7xy>^,i:<D^rh>^. h^->^> 
ih+-M>-e>, *h*-yh;uxy, 7>7ij;i/ 
^ ^^x-^jk xf7 u fjn-f^^t df ©x— 

75 H4f©7 5 PAW* If 6n*. *©B*. WAtf 
SJfEOSf *Ll^ffl[c$>.5X^ L U>i? r U 10 
;H~5\>k 5^o-MrUV>, 7*f ^tnyjI/T*. t 

[0 0 8 9] t-fc, WJffi-f>+O^Ta&57VZ 
tt. It Lift. -9-7?7-tt&£®!ftim. Wtt 

[0 0 9 0] fi«K«nitfi«-«7A3-;MD 
MW. t<tb%7'^Xt.. Bfc*ttTjfii3fcfiMjft 20 

£UfcttfcJ::>TIMLT*©*«£tt*ttfcr*#* 
Lfr>ttdT*flM:&#rCfe«. 7y?Xlt 5 0-2 0 
0° CT81IM-St>©a»# ^©0y£LTtt, D§? 

V-f y iJ^'J>7 5» /t57>f >Vyi/X. 
"^yftlK. 7r7U >&*;i^>7A. M5f>KV 30 

[0091] *tte&?4b64>©*Tfc'<;k7;M-nft 

e>ti*. Aji,7;^Dits, ^;k7;kt-nBSR, "*;k7 
jMrn/tuu ^7Wn*7"'J>8, ^;py;p 

D#yu;i'&&£©^;i/y;^oBgte;!£:frJ!'#yffi ; 
^yji^o^-tf-y, ^;py;p;j-D;*-y*y, ^)Vy)V 40 
*Dhij7aW$X ^7JWofU7'f;i'7 5 
>. ^JU y ^ ->;p x — f;k ^y;M-o P5* 

— ;k 'Vi/y^M-o^y^y— -^kyjM-n'^-y- 
y— ;k ^;k7;p^-D*^^y— ;k ^7Md 
y;kr ;Ptt£©^u yjw*Dfigj&»7Jka— ;k 

[0 0 9 2] 2) *ttH£Xfl:ft<tt' 
•5. COIMi:ffll>6ft6tia!llft*»il/TH;. * so 
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a. *;k#,/#U->D*-tf-> 
U *;ktf/#'jy i?/f*>'ij3- 
-f Jk ^?;i'7ir;i/yU3->t-f ;i^«t £ x-ftm £ n 
5rt:-&4£iT<&9, £<ICS^S**1 2&T©*Jktf/# 

uyp^-tf-y tcL^. cne<D»*Lt^;k^y 

!|?U->D^>li->D+t>^ffl!3fct) 1~2<@© 

8©7;p*;ua&tf7JP:3*yg. r^2-i 8© 

7;k^rx;i,«&i^y;u^-;us. £5t3f&#6 ~ 1 8 ©7 

mmm<7~i 8©77;m^s, 
5~2 ocoBtss:s-r$)-5. zLti*>com&m&& 
Kite, 2$tz;\ny>m : ¥: #;!/#*y;i>S, tKD* 
->ga*e&L.TfcJ:^. -hBOTU-WS. 75 

*. xwsxii7*a tf;ps/«c£*©<£S7Ji-+;ps*ts 

[0 0 9 3] ^aBfcttJB^SfcffSL^tfflHiJlMi:* 

tcEB5££n-5 4>©T«fc<^. jf*l/U#y*M;->a 

bTtt. 0^Rl~5O7MJH*tt 

•5^7;i^;k^D*tf->s. ®^&i~5©7;i'3* 
•s-y7;kn*-yyn*-t)-yg, ©^3!f£i~ 

5 07;i'3^-/St7ix;H^t^7Jl'3*5'7i 

-O*JS0iIL*tt:tLT**. 1^2~12, «fc 
t)»$L<B2~l OO^UtM/ yn*-tJ-y?& 
•5. -g-©S**tt, K*ftl-5 07**MS, 

75/S. tKD + yS, ^sSM&l~S©fc PD+7JP 
*;USXli^&l~5©7»P*->S-T?&*. 

n-yotr^s. n-y^s. t-y^s. * 

0*-tf-y-ft£W;t, S^«*<2~1 0©5?*3\>k#Uy 

D^-y-y, m-£K*><2~i o©y/^->D+t>-/ 

W7iXJPyD*it>m«j, ££«*«2~8©y 

* ^ y d y - -y y x x jky a*-*)- y xm-Sto, fi 
^«**2 ~ 8 ©y><^;pya*it>- ; e/>5 L JU-yn+ 
-tf-y#M£4*5Tc:*i<=>©#u yD+-tJ-yfk^^io^i*tt 

h'J^fJP^7>STft*. 1. 3 -M7, 

l. 5-e* (3-7sy^at:;w ^-y-^^hu 
ya+u-y. i , 3 -yy"^^- l , l. 3. 3--rh 
7*?)Vi?i'a*-#>* 1. 5-s?y^;U-i. 1. 
3. 3. 5. 5-'\*-tfx? 1 ;PHJ-yD*u-y, 1, 
1. 3, 3, 5. 5 -'\3 i -y-x3yi'- 1 . 5 -yy nn 
h'jyD^-y-y. 3- (3. 3. 3-hUy;k+ay"a 
tr;i/) -1. 1. 3, 3. s. 5, s 
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h U -> a *D- >, 7^ * ^JWt- h 7 -> d ^-y- >fc Eiflm 
if 

[0 0 9 4] &IC#£L^ift/Bfc-&$J<h UT, 

STtt, Mtfi"j3->KF5 0 (fgiSHt^lMi 
($*) SO , /f;P;WKoyi>yUa->^jP 
(HJBSpi.Ttt. 0iJ^{ie>Ua->KF 9 9 (m^k^i 

18 (<*) ss) amtf ^s. io 
[0 0 9 5] b.-:WMfy 5"?> 

EWtSU <h L- Tffl t> -5 H t^T £ -5 *)V 13 J ~> y >it& 
%<hLT(i, n -^->JU HJ * h^->->7>. n -5^> 

h^^->5>. n-ti'i'f->;i'h l JxK-»7>, 
-7;< h * -> >*X h + -> -> 7 >/«C if CD >>7>ih-£®it>mtf 

ens. 

[0 0 9 6] c. 7^Jg^^a*lb-&^J 
U7JWD7M;H (3, 3, 3-MJ7MD7*n 

tr;p«, H'J7;^d/?;H, h | j7MD7*f;i' 
HU7Wnif;n, h"J7MD^>fJH, 
3, 3, 4, 4, 5, 5. 6, 6. 6-y^-7^D^ 
. hU7MD7->D*->S (h'j7Mo 
7th*->S, 2. 2. 2-hiJ7WniK*-> 
S) , h'J7MD7v;^ (MJ7Mn7tf;p 

n^^>^.;i/7*>S, 3, 3, 3-PJ7Ma7"D 30 

[0 0 9 7] IfrWilTIl *?-)V-3. 3, 3-h 
U 7)1* D7"P b^v* ^ D D >, h U * ffrzs U ;U 
hU7MD^^>x;P7*^-h, hU7MD7t 
h*S'MJ.*?Ml">7>, 3, 3, 4. 4. 5, 5, 
6, 6, 6 - 7 t7;i/tD^->;kh U J DDi'7X 
S?* h*^*^- 3, 3, 3-hij7^D7 , nt;jl' 
~>^>< 3. 3, 3- Y^V)V^:u-fu\d.)V^y>- h 
U * h + >'>'7>. 3, 3, 4, 4, 5, 5. 6, 6, 40 
6 - ;t7WDA+yW5 : ;i.yi'DOy7X 3- 
hU7;^n7-bh4 i >'hU^h^ri/>'7>. 1, 3, 
(3, 3, 3 - bV7)l*V7°a\±)U) - 

1. 3, 5- hg;*^;i,s^nhu-> i. 

3, 5, 7-fh7*7 (3, 3. 

U\»)V) -1, 3, 5. 7-fh7^f;k>^Dfh5 

xD+itX 1. 1, 3. 5, 5-^>^ (3. 3, 3 

- hU^^a^Dt^) -1. 3, 6-MJ>iy*h 

U->D^it>. 1, 1. 3. 6 V 7. -7— 'VMMS, 

3, 3- M»7;U.*D^DtT;W -1, 3, 5. 7-5 1 50 
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h7/?;i'fh7->D+-y->, ^^;u-3, 3, 3-h 
U7;Pxf:p7"Dtr;p>'7>^^-— ;k 3, 3, 4. 4. 

5. 5, 6. 6. 6-/7-7MDA+->;i/y7>h'J 
Jk 3. 3. 4. 4, 5. 5. 6. 6. 6-7^-7 

)l*a^y)V^^)V^7>^*—)W 1>?7)l*V 
lh + y->7>KW-^ HJ 7Jl/^P^f;Uv-7> 
K'Jsi— 3. 3, 3-hiJ7MD7"n^tK* 

[0 0 9 8] Sf^L-WL"^!*. ^^-3» 3> 3- 
hij7MD7DWy^DDi'7>. 3. 3. 4, 

4, 5, 5. 6, 6. 6-/>7MDA+->;PhiJi/ 
DD->5>, 3. 3, 3-biJ7MD7"Dt:;k>7> 
-h'J^h + i'i'7>. 3. 3, 4, 4, 5, 5, 6, 

6. 6-/ , t7MD^->WfJl'yi'OD-/7>, 
li 3, 5-h'JX (3. 3. %-YVy)\>*U-fU\± 
)V) -1, 3, S-h'J^^Pv'i'DhU^D+lJ-^, 

*3=\>p-3, 3. 3- hU7;p^-o7*ntr;p^5>^ 

— ;K 3, 3, 4. 4, 5. 5. 6> 6. 6-y^-7;P 
*W\*-*s)\,*s5>b*J*— ;k 3, 3. 4, 4, 5. 

5, 6, 6, 6 -j-ry)i-^ru^\^r^)V^)Viy^>v 
Jr—Ji, 'Oi' 7^di h+-/->7> H 'J t-;k h 

U7WD^->7>h l Jt-;i-, 3, 3, 3-h'J 

7)V*u7°n\Z)i>*b*>'i'7>Y*)*—)i'. citi&© 
tuss$nT*o. fc^A«m®<t:^ 

lit XIUfl/fcfDni/7> 

#?ss^ ic j; ^ x # u y ^ a * > ££fifc-e# 

[0 0 9 9] SfcWbJWtt. #««#*ib£*«>*. 

[0 10 0] BWtSilte, ^M^»JKi-r-5fcJ6^X 
7-fe5r- h, 1. 4-^**>, i?pC^;pd>;PA73 
[0101] 

J?$ 1 mmffl 10c mWXOEZtJJyX&mZT-k b > 
X 1 0"' P aJC/«cS«t-5lc:^ffi8 0%coSE^^X<D^fl= 
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©JfcflU. 5/6. 5/2TS0,.TiO,IK<Of$ 
B2 0 OnmT'S^t. ^iST? 3 B KBfElfiT&BLfc 

rOJSffi©±lC\>J^A* KS^AU— tf— £fl§U 
Tj££«3fcK±^TH3 a«CSLfcH®©»'hi»»»l* 

fc'sU^A* tf-ti, 5£JIj£ft£3 2 5 n 

0 Mm<f>Ti&D. -5>J©afe^fig»7>3S*> h©+<frlHW 

[0 10 2] U— Sf-3ttoaa»*frl4TE©aOT* 

I — If-tUA : 2 0 0 mW 

t-A¥g : 5. Oftm 

^^EjSK : 1.7 m/ sec 

Hitj : 7 00mJ/cm' 

fS^R! : 12 /zsec 
[0 10 3] Smyl/^Ty-^FFO 
5KS%*i£ffi*K:5&P,ag*gLfc(£§l^±ti\ 

6ftfc. HUK'»«rEI«fc:«3te«. rfcg£©Bay e rtt 
§g# ij X5 1 l/>^y^7i >©7K14^m# U ^— 
£>/<t*-f >5>£&oT, O^^xy hSi:J;ot, 3 
0 jimO-f >^a#oai* 3 0 (traMHC^tfc. 
-f >£5>xy hTEP?:bfc^mi4©S$ 1 0mm© 1 0 

ttt«iift9TV>fc. W«ttej£#<0t>flMtt 
i:«t5iST^»6nf ( $e.ic«mis©Risi±«*5i 

[0104] mmm2 

#>.y OjtmifrTJ&O, — ^©MA^cMStXstfy h 

©4 l 'ij>KRi3& , l 0/xmT, §5>J©WS5*<1 0«mO/^ 

©BH^JICffiS-T-5. 
[0 10 5] U— tf-3t©fi8W^#«TIB©310-t?» 

U— *f-m^j : 2 0 0 raW 
tf-A¥& : 5. Otfm 
^ttaiig : 1.7 m/ sec 
iil* : 7 0 0mJ/cm' 

f£3fcRaR! : 6 wsec 

rUI5©Baye r ttffljj? "J X3=-U>:** m7i>® 
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>>FfetZ«toT. 3 0 (imO-f >£S£#©il£8S*3 0 m 
fi£ 1 Omm© 1 0#©l£l£^n^tt^K&£teV^«ca< 
^11 0 Q|^T©g«tt#l£<i:&oT^£:. 

10 [0 10 6] [SHiS0)J3] JPS 2 0 0 (traO#H 5 H 
£BE0. 1 5 P a TSt^E7 0 %©*frTW^>^ 

tr, j^;p©#ea©«iiMfca»i 5/6. 5/2-c 

20 Sfc, -^{k^^>©0^(49 0 nmT&o 

fc. ^n*0. lMM%©n-^i7^7 J v'JPh , J^OO 

2KAtU M8 3 0nm«)«M5«lt*IRl^- 
+F— (f— AS 8 ^m) i:t^HIS*6<isec. j£ 
3£>tg[£l. 7m/secTilfS^£fT&-3fc. E© 
&mt8 Mm*©RJgX*y h©S7Ki4m«d*j^g»"C 

7t^t^LTit^75r(^©^Ri«3 0 umi&SJ;5t:* 
•5-©S«©lftSr^>'U>->T 

30 /-;PFF©5:s«%7k^j£4Mc5#K§»L;fc&5i£- 

U— tf-Sf7tLfegB»(-3 0Mmt?mia-rSBay 
e r 3¥#U x?U>->*^-=^>'^^-7x>©7Ktt^^^U 
■7-*e&M>^H>i'yiyhi*t3 O/im^ 
ICEP^Lfc. -f >?-7iy hTBI : * : L,fe«m^aj!»©S 

s 2 mm© i o ^w^^-e-n-en^a^E^ffiv^^ea 

40 Tl 0 Q£AT©^mtt«liC^oTV>fc. 

©^|ffI±)&W >£&©J2:a*0 £l&ifcT5BIM$i5U;:«fco 

[0 10 7] [^]fifl4] *JS0»I3IC*5^S^IC««! 
Lfc^^R©^R§S8 (jmtl/TSRiSW-^xW 
lc^«4L^5ia7©}gJrLfcCli:i. U~if-3ie©*SE 
^rS]ia^^^©F^Ri*6 0 um£lsfZZt:Sm\t* * 
i£«3J3i|Hli;S«i^J-i:oT®ma©^KSr^$ 
•&fc. ^it@^iaS3 0 (imOSiSiSfi^lUSS 0 m 
mW^Sc^^t^fflcMA/fcE^^T^SA^fc. 

so [0108] immmsi mmmi££.^fz<mmzu 
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12 5m 1^0. 1 M58&*?ti&7 5 0m 1 ^tCjgTU 
TlD*##Lfc«. 8 01CT2fifMa'#«. 5Si%© 

5PSMJ»#£«£t*T. &fiKHl,fciS4'K: 1 »M««L 
< (El^tCn h U □ D •> 7 > CDJESL U 

»?x» hmmt*tift&#<Dmn&. 10 

C0 10 9] [£%ff|6] 5^7XS£S^iagf 
ttty hLT^EEO. O'IPaOXffiTTIfiSlO 
Onm (1 0 0 0t>^hD-i) ©JP^lCslSsSL 

ffiSMtfiSfflUT, 2 0 /xm^lc^ 0 xtm© 

ttl*S2 0 0 7yh itSEE*®*]"? 3 0 U TS 
«£f£ISLfc. STta, TUKOBay e rttHtfUX* 
W >=t* 7 x > GD7ktt3im# <J *-f > 

fSJEoT, -f >t7'J^.v hfttcfc-pt, 3 0tfm©-f 
>£ffi#©S£J8<£3 0 /xmfyjRglcEP^Lfc. -f >9z?x.' 
y h-TEP*Lfc^fi,t£©:S£ 1 0 mm CD 1 O^CD^S:-?- 

?i»^Lfct:5, f^Tl 0 Q&T©**tttttBi: 

[0110] crises 7 3 jusm fc?emco^ffiic*5v> 
&t>©&u -(>i?m.ftiLVT2Mfemwim*®m£. 

m&mt> U 02*-)~ h U 3 4 6 g/L £*BMM- h u 
5A1 0 0 g/L^6ft*7i- U>^«— At. B5 
M57KI6 9. 2 g/La>S>&.5:7x— U^iSM- 
££?T&ttOg%ffi&fi:»t>T3 0 /tmflDWH-C** 
1 0 mm© 1 0 ^Offiafc-ttvf 
nB««t*«t»/j:39«6ajM|i<, ^X^-^ffl^T^-x 

[0 111] El±fflti*>6. Jtftt«£ttXtt^§ttO 
>«KE*JLfcttS©«;Jctta/h««fc»j«S-ttT. d SO 
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TiS^^^S. *V»T#UK=*K0U H> (PVP) 

[0 1 1 23 

K«IiJ«i»=BB?JLfca[ftO«/h«Sitt««l=* 

— h LT, TFT^t*©¥»#5g^Sfl5SfwS«T* 
[0®©ffi#/«tiaBj] 

[01] ^^os^p^ryjir— >3 >ffll^SJce 
tt3t©RBi*i«*tt-f >*8K#©tttH*fTS:-3£«tt* 

[0 2] att, *8?li©aitE©1Mfc©«fl'.l«fcBWLfc 
«/h(K*©/t^— >©— fiajS^t* 0T2&9. bttfil®« 

[0 3] att, *aS^_©*«©a»©«fliJ»fcEJ , UUfc 
«/WB«©/t^— >©S'J©— WISr^THT* 0 . bteif 

[0 4] ate, *Xtt®£K®ttK®atMttlcEaiLfe 
«/hfiR«©/t^— >©gij©— 0ilSr^-r0t?* 0 , b «8S 

[0 5] att, *^Bj©a«©^S:OMfi'JWlwE5>J^fe 

«/h««©^^— >©s'j©— #i£5vr0-e& t» , b tt«s 

[0 6] att, *XH0££©ttft©£Hyttlc&aiL& 

«/nh*©/^— >©s>j©— ^j**-rH'c*o. b&cK 

[0 7] att, *^Bj©S«©«S!c©^a<JWlcE5lJbfc 
IR/jNlKlgl©^^— >©»J©— «*«"i"H"C*0. bXt^ 

*• 

[0 8] a«, *5EBJ©S«©«»©«I'JW»-EJ«bfc 

a/jNfiKtt©^— >©sij©— «i**-r0T?*o, bRi/ 
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*• 

[09] 7* hUV^77^#f££?UfflL*:^fc]©TF 
[0.1 0] 7* hUV^57-f lCJ:'6ttlri*»WO»il 

(tft) Bf&xmcDi&wm-z&z. 
l i 

12 gc« 

1 3 mttmm 

1 4 jcmmr* 

1 5 mm 

15' JgfiKilgcaffiBI 

1 6 mm 

i 6 ' i&m&mvmm 

mi: 
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(b) A — 
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